Nine serum proteins (orosomucoid, a 1-antitrypsin, a2-macroglobulin, haptoglobin, transferrin, C3, lgG, IgA, and 1gM) were measured in physiological saline (9 g NaCI/liter), tris(hydroxymeth- 
Materials and Methods

Apparatus
We used a fluorescence spectrophotometer (Model MPF-3; Perkin-Elmer Corp., Norwalk, Conn. 06852) for the initial reaction-rate studies. Primary and secondary monochromators were set at 467 nm, so as to detect only scattered light. We used an automatic pipette (Model 25000; MicroMedic Systems, Inc., Philadelphia, Pa. 19104) equipped with a 50-tl sample pump and a 5-ml diluent pump to dilute all samples 100-fold before they were aspirated into the automated manifold.
The three-channel continuous-flow system was as- for a2-macroglobulin, haptoglobin, and transferrin with the PEG system.
Diluents.
Physiologicalsaline was prepared by dissolving 9 g of NaC1 and 0.3 ml of "Tween-20" surfac-
The Tween-20, a non-ionic detergent, was added to help provide a stable bubble pattern in the automated manifold. The Tris-Ci buffer (10 mmol/liter; pH 7.4) was made by dissolving 1.21 g of tris(hydroxymethyl)aminomethane and 0.3 ml of Tween-20 in almost 1 liter of distilled de-ionized water, adjusting the pH to 7.4 with concentrated HC1, and diluting to 1 liter. Polyethylene glycol ("PEG 6000," mol wt 6000-7500, 40 g/liter; Fisher Scientific Co., Fair Lawn, N. J. 07410) was dissolved in saline as described above.
Particulate matter was removed from all diluents by filtration before use.
Methods
Manual kinetic studies were performed with TrisCl and PEG for all nine proteins. Previous investigations for model systems (20, 21 The results of these studies were used to determine suitable delay periods for the continuousflow system.
The automated assays were performed on the apparatus depicted in Figures 1 and 2 . All samples were initially diluted 100-fold with an automatic pipette set to aspirate 20 il of serum and to dispense 1.980 ml of filtered saline directly into a 5-ml AutoAnalyzer cup. This dilution step facilitated the measurement of nine proteins on the 20-id sample. Removal of diluent lines from the manifold simplified it significantly, thus allowing assay of many proteins by simply changing the size of the sample line. The diluted samples were then aspirated into the automated system along with the appropriate antisera. After all samples had been assayed for three proteins, the machine was washed with saline for about 10 mm. Sample lines were changed when required, and three additional antisera were aspirated. This procedure was repeated three times for analysis of the nine proteins. Blanks were determined by aspirating diluent through the antiserum lines. Recorder peak heights were then measured and, after blank light-scattering was subtracted, unknown concentrations were read from standard curves such as those shown in Figure   3 , A typical recorder tracing for serum IgA, with PEG as diluent, is shown in Figure 4 . 
Results
Analytical Variables
Reaction rates.
Kinetic studies, done with the manual fluorescence spectrophotometer, revealed reaction enhancement when either Tris-Cl or PEG was used, as compared to saline. Figure 5 gives a comparison of reaction rates in these three diluents for the IgG-anti-IgG reaction, and we studied various sample cams (Table 2) . With saline as diluent, we used a 50-per-hour sample cam with a 1:1 sample-to-wash ratio. We used a 70-per-hour sample cam with a 1:1 sample-to-wash ratio for the Tris-Cl buffer studies, and for the PEG studies a 100-per-hour sample cam with a 1:1 sample-towash ratio. Under these conditions the approach to steady-state responses was closest and sample-tosamplecarryover was lowest for each of the diluents.
Precision.
Reproducibility was assessed from replicate measurements on samples of pooled serum. Table 3 shows the precision of the saline methods over a two-month period in the routine laboratory, and within-day precisionfor Tris-Cl and PEG. These data indicate excellent in-run precision, and it would be expected that day-to-day reproducibility (coefficient of variation) could be maintained at considerably less than 5% for most proteins with either the Immunochemical reactivity is optimum, however, when antisera are dissolved in saline that contains "PEG 6000" (40 g/liter). Sample rates of 100 per hour can be used with very little carryover between samples. In-run precision is superior to that attainable when either saline or Tris-Cl buffer is used as diluent. The speed of analysis with PEG makes this method ideal for preparing protein "profiles," and also increases efficiency when only a few proteins are to be measured. PEG offers significant advantages over saline or Tris-Cl buffer as a diluent for the continuous-flow nephelometric measurement of specific serum proteins.
